Wide-area motion imagery (WAMI) generates high-resolution images to enable tracking and recording of vehicle and pedestrian movements over city-sized areas. Sensors are mounted on aircraft to provide a wide field of view, but the resulting image may include a very large number of individuals and objects. This presents difficulties in identifying a target by physical characteristics alone. To overcome this, we can use WAMI alongside a 'context-aware' tracker: that is, one which is sensitive to the target's interactions with its surroundings (or 'network'). We can then record an individual's 'pattern of life,' by following their movements over several days (their trace), and during a single day (their tracelets).
Figure 1. A diagram of the system for obtaining pattern of life recognition using wide-area motion imagery (WAMI) and a context-aware multi-target tracker (CAMT).
To determine the features of a moving target, we use a particle filter: a sampling technique for estimating the probability density function of the variables in the system. The target's features are observations of its underlying states. Our algorithm automatically updates its estimation of the probability distribution of changes in these states over time. Figure 2 shows a tracking result using the CAMT over a very large number of targets.
Using our technique over a specific period, we construct information networks and examine the semantic attributes of each network element to determine patterns. We detect nodes and links using DJ-Cluster, an algorithm based on density and joinbased clustering. 2 Using the network structure-the detected nodes, links, and associated attributes-we can generate features based on target activities and events. From these we obtain the pattern of life. As we accumulate temporal-spatial analysis of targets' journeys over an extended period, we can recognize specific actions, from which we infer behavior during a particular time frame. Recognizing activities in the region of interest, we can also determine the pattern of life. [3] [4] [5] [6] [7] [8] In future work, we will extend our methods for information extraction to include full motion videos that provide greater detail of the target. These would have higher resolution and would be taken from a side view, as well as from above. We would also include text to complement the video input, providing target information. Dr. Pham is a senior aerospace engineer. He has contributed to numerous aspects of the SPIE Defense, Security and Sensing Symposium through basic research in optics control and technical leadership in planning developments for conferences on sensors and systems for space applications.
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